Summary. The 
Introduction
Improvement of litter size (lambs born/ewes lambing) in sheep is difficult for several reasons; it is sex-limited to the female, is discrete rather than continuous and has a low heritability (5-10%), although it has a high coefficient of variation (20-40%) . Selection within closed lines could, theoretically, lead to annual gains of 0-02 to 0-03 lambs born per year. The results from several selection experiments show rather smaller gains of 0-01 to 0-02 lambs per year compared with unselected contemporary controls (Clarke, 1972; Turner, 1978; Hanrahan & Timon, 1978) . Selecting highly prolific ewes out of large populations (Owen, 1976) or from flocks with a selection history (Turner, 1978) have led to new prolific strains, but the development of these strains is not well documented.
It has been argued (Bradford, 1972) that ovulation rate is the main limiting factor to improving reproductive rate in sheep. Land (1974) has proposed the use of physiological traits related to litter size as direct selection criteria. However, the role of such traits in the practical improvement of litter size has not been comprehensively studied so far, and this is the objective of the present work. The records on paternal half sibs are available currently with an individual's own records and so they can all be combined in a selection index to assess individual merit. The rate of response to selection for litter size alone (index L) assumes that both male and female offspring are selected on the litter records of their dam and her paternal half-sisters. The indexes for indirect selection for the three types of trait (indexes M, F and B) use the individual and its halfsib family records (one sex only if sex-limited). Finally, litter size information is combined with that for each of three types of physiological trait (indexes (LM), (LF) and (LB)). The indexes can be derived by standard methods from the variances and co-variances among groups of relatives and among traits (Walkley, 1978) and using the program SELIND (Cunningham, 1970 Optimal methods and designs for measuring the parameters are discussed by Hill (1971) . Sales & Hill (1976) (Bohren, Hill & Robertson, 1966) and there may be some consequences of selection on a new physiological trait which are quite unforeseen. On the other hand, because the possible extra responses are substantial, it may be worthwhile to take the risks and start a combined selection programme, using testicular size or ovulation rate, in the chance that the advantages are of the scale indicated.
